hypothesis is thus deemed untenable. Quite telling is the observation that local precipitation 48 signal over the core aerosol region is negative, i.e., increased loadings are linked with suppressed 49 precipitation, and not more as claimed by the hypothesis. ]. Furthermore, aerosol effects are only partially represented in many models [e.g., Kiehl, 72 2007], often with large uncertainties [e.g., Kinne et al., 2006] . It is expected that aerosols-clouds-73 precipitation processes and interactions will be greatly improved in the next generation of 74 climate models [e.g., Ghan and Schwartz, 2007] . Observational studies, on the other hand, 75 analyze a realistic system but characterization of the pertinent process sequence remains 76 challenging on account of the myriad of feedbacks in the climate system. The influence of large-77 scale circulation on both aerosol distribution and regional hydroclimate also confounds efforts to 78 elucidate the aerosol impact mechanisms [Bollasina and Nigam, 2009 ].
79
Several pathways have nonetheless been proposed for aerosol's influence on monsoon 80 hydroclimate:
81
 Anomalous heating of air due to shortwave absorption by black carbon aerosols, which 82 enhances regional ascending motions and thus precipitation in atmospheric general 83 circulation models [Menon et al., 2002; Randles and Ramawamy, 2008] .
84
 Modulation of the summertime meridional sea surface temperature (SST) gradient in the 85 Indian Ocean from reduced incidence of downward shortwave radiation in the northern basin 86 in the preceding winter/spring. Ramanathan et al. [2005] and Chung and Ramanathan [2006] 87 showed that aerosol-induced weakening of the SST gradient (leading to weaker summer 88 monsoon rainfall) more than offsets the increase in summertime rainfall resulting from the 89 "heating of air" effect in a coupled ocean-atmosphere model, leading to a net decrease in 90 summer monsoon rainfall in the latter half of the 20 th century. The study of Meehl et al.
91
[2008], also with a coupled model but with a more comprehensive treatment of aerosol- 
118
A key objective of the present study is to examine the viability of the interesting EHP 119 mechanism. LK06 investigated the link between absorbing aerosols and summer monsoon 120 rainfall and circulation in an observational analysis, targeting the effects of the pre-monsoon however reveals that the EHP hypothesis is not grounded in observations. The study of BNL08, 137 observationally based and similar to LK06 in many respects, indicates in particular that the EHP 138 mechanism is rooted in the expansive zonal averaging employed in LK06. Such overly-wide 139 averaging is without basis since the western and eastern sectors of the averaged region have To critique the observational basis for the EHP hypothesis, we first reproduced LK06 155 analysis before assessing its sensitivity to some attributes. The EHP hypothesis lacks 156 observational support in our opinion for the following reasons: 157  LK06, unfortunately, did not show the IGB AI-related precipitation footprint in May when 158 aerosol concentration is at its peak. The lack of appreciation of the precipitation distribution Figure 1 shows the May regressions /correlations on the May IGB AI. The May index was chosen for consistency with BNL08 but one could have as well chosen the April-May average IGB AI to be fully consistent with LK06. The May precipitation regressions on the latter are indistinguishable from those in Fig. 1a . as evident from the vertical structure of the AI-related temperature signal ( Fig. 7 in BNL08) . Fig. 3 ), finding significant correlations (~0.65). This correspondence however cannot be 227 considered evidence for the EHP hypothesis any more than it can for the aerosol semi-direct 228 effect. As discussed above (and in Fig. 9 of BNL08) , the AI-related signal in downward impact is often generated from induced regional circulation anomalies.]
240
The EHP hypothesis is not without conceptual difficulties as well: For instance, if aerosol-241 induced rising motions were to lead to local rainfall enhancement in the foothill region, aerosol 242 washout would rapidly occur. The EHP would then serve as an aerosol self-limiting mechanism 243 in the Himalayan foothills, limiting its efficacy in impacting summer monsoon evolution over the 244 larger subcontinent. 
Concluding Remarks 280
The study seeks to ascertain the viability of the EHP hypothesis -a mechanism proposed by 281 LK06 for absorbing aerosols' impact on South Asian summer monsoon hydroclimate. A careful 282 review of LK06's analysis and others since then [Bollasina et al., 2008; Gautam et al., 2009] 283 reveals that the EHP hypothesis is not grounded in observations. A lack of appreciation of the 284 spatial distribution of the aerosol-related May precipitation signal over the Indian subcontinent -285 its east-west asymmetric structure, in particular -as reflected in gross zonal-averaging (65°-286 95°E) of the signal in LK06 (Fig. 2b ) led to this hypothesis. 287 We show that key elements of the EHP hypothesis have no basis in observations and the May is negative, i.e., increased loadings are linked with suppressed precipitation (not more, 298 as claimed by the EHP hypothesis).
299
 Aerosol-related tropospheric warming is confined to the lower troposphere. Sensible heating 300 from the land-surface is, perhaps, most important (see Fig. 8 in BNL08) . show the 90% confidence level). Data are for the period 1979-1992. Both data were detrended before 465 computing the regressions. 466
